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BRIEF ASSESSMENT™
oHALS 1 INSPECTION RIpow.

NATIONAL PROGRAM OF INSPECTION OF DAMS

Name of Dam: Hanover Reservoir Dam

Inventory Number: CT 00470

State: Connecticut

County: New London

Town: Sprague

Stream: Little River

Owners: Raymond Armstrong
R.E. Owens

Charles Palmer
Date of Inspection: June 2, 1980
Inspection Team: Peter M. Heynen, P.E.
Hector Moreno, P.E.
Theodore Stevens
Robert Jahn

"™he project, built around 1900, is an earth embankment approx-
imately 26.5 feet in height and 750 feet in length including a 147
foot long masonry spillway. With the reservoir level to the top of
the dam, the reservoir impounds approximately 400 acre-feet of
water. The top of the embankment is 6.6 feet above the spillway
crest and approximately 30 feet wide with a paved road on it. The
broad crested masonry spillway is located at the left end of the dam
and there is a 3 span steel bridge over the spillway approach
channel. The outlet works, which have been abandoned, consist of a
54 inch diameter low-~-level outlet and a penstock.

Based upon the visual inspection at the site and past per-
formance, the project is judged to be in poor condition. There is
substantial seepage emanating from 3 locations at the toe of the
downstream slope, which requires monitoring. Items which require
maintenance are the dense vegetation and debris on the dam, the
irregular shape of the embankment, erosion of the upstream slope,
deterioration of the masonry spillway training walls and erosion of
the concrete bridge piers, The questionable condition of the
outlet works requires further investigation.

In accordance with Army Corps of Engineers' gquidelines,
llanover Reservoir Dam is classified as a significant hazard, small
size dam. The test flood range to be considered is from th2 100
year storm to one-half the Probable Maximum Flood (PMF). The test
flood for Hanover Reservoir Dam is equivalent to the one-half PMF.
Peak inflow is 10,800 cubic feet per second (cfs); neak outflnw is
0,700 cfs with the dam overtopped by 1.5 feet. -The spillway
capacity, with the reservoir level to the top »f the dam, is 3,600
cfs, which is equivalent to 52% of the routed test flood outflow.
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It is recommended that the owners retain the services of a
registered professional engineer to formulate recommendations con-
cerning repair or replacement of the low-level outlet, and removal
of trees and debris from the dam, and to investigate the origin and
significance of seepage through the dam. Recommendations made by
the engineer should be implemented by the owner.

The above recommendations should be initiated upon the owners'
receipt of this report, and further recommendations and _;emne ial

measures presented in Section 7 should be initiated wi;ﬁ&ﬁ{ﬁ;?ﬁ;;
of the owners' receipt of thi port. Fo T O
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This Phase 1 Inspection Report on Hanover Reservoir Dam has been
reviewed by the undersigned Review Board members. 1In our opinion,
the reported findings, conclusions, and recommendations are con-
sistent with the Recommended Guidelines for Safety Inspection of
Dams, and with good engineering judgment and practice, and 1is

hereby submitted for approval.

ARAMAST MAHTESIAN, Member
Geotechnical Engineering Branch
Engineering Division

CARNEY M. TERZIAN, Member
Design Branch
Engineering Division

RICHARD DIBUONO, Chairman
Water Control Branch
Engineering Division

APPROVAL RECOMMENDED:

JOE B. FRYAR
Chief, Engineering Division
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PREFACE

This report is prepared under guidance contained in the Recom-
mended Guidelines for Safety Inspection of Dams, for Phase I
Investigations. Copies of these guidelines may be obtained from
the Office of Chief of Engineers, Washington, D.C. 20314. The
purpose of a Phase I Investigation is to identify expeditiously
those dams which may pose hazards to human life or property. The
assessment of the general condition of the dam is based upon
available data and visual inspection. Detailed investigation, and
analyses involving topographic mapping, subsurface investigations,
testing, and detailed computational evaluations are beyond the
scope of a Phase 1 Investigation; however, the investigation is
intended to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of field
conditions at the time of inspection along with data available to
the inspection team. 1In cases where the reservoir was lowered or
drained prior to inspection, such action, while improving the
stability and safety of the dam, removes the normal load on the
structure and may obscure certain conditions which might otherwise
be detectable if inspected under the normal operating environment
of the structure.

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions,
and is evolutionary in nature. It would be incorrect to assume that
the present condition of the dam would necessarily represent the
condition of the dam at some point in the future. Only through
continued care and inspection can there be any chance that unsafe
conditions will be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the esta-
blished Guidelines, the Spillway Test Flood is based on the esti-
mated "Probable Maximum Flood" for the region (greatest reasonably
possible storm runoff), or fractions there of. Because of the
magnitude and rarity of such a storm event, a finding that a
spillway will not pass the test flood should not be interpreted as
neccessarily posing a highly inadequate condition. The test flood
provides a measure of relative spillway capacity and serves as an
aid in determining the need for more detailed hydrologic and
hydraulic studies, considering the size of the dam, its general
condition and the downstream damage potential.

The Phase I Investigation does not include an assessment of the
need for fences, gates, no-trespassing signs, repairs to existing
fences and railings and other items which may be needed to mirimize
trespass and provide greater security for the facility and safety
to the public. An evaluation of the project for compliance with
OSHA rules and regulations is also excluded.

iv
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PHASE I INSPECTION REPORT
HANOVER RESERVOIR DAM

SECTION I - PROJECT INFORMATION

1.1 GENERAL

a. Authority - Public Law 92-367, August 8, 1972, authorized
the Secretary of the Army, through the Corps of Engineers, to
initiate a National Program of Dam Inspection throughout the United
States. The New England Division of the Corps of Engineers has been
assigned the responsibility of supervising the inspection of dams
within the New England Region. Cahn Engineers, Inc. has been
retained by the New England Division to inspect and report on
selected dams in the State of Connecticut. Authorization and
notice to proceed were issued to Cahn Engineers, Inc. under a
letter of April 14, 1980 from William E. Hodgson, Jr., Colonel,
Corps of Engineers. Contract No. DACW 33-80-C-0052 has been
assigned by the Corps of Engineers for this work.

b. Purpose of Inspection Program - The purposes of the
program are to:

1. Perform technical inspection and evaluation of non-federal
dams to identify conditions requiring correction in a
timely manner by non-federal interests.

2. Encourage and prepare the States to quickly initiate
effective dam inspection programs for non-federal dams.

3. To update, verify and complete the National Inventory of
Dams.

c. Scope of Inspection Program - The scope of this Phase I
inspection report includes:

1. Gathering, reviewing and presenting all available data as
can be obtained from the owners, previous owners, the
state and other associated parties.

2. A field inspection of the facility detailing the visual
condition of the dam, embankments and appurtenant struc-
tures.

3. Computations concerning the hydraulics and hydrology of
the facility and its relationship to the calculated flood
through the existing spillway.

4., An assessment of the condition of the facility and cor-
rective measures required.

It should be noted that this report does not pass judgement on
the safety or stability of the dam other than on a visual basis.
The inspection is to identify those features of the dam which need
corrective action and/or further study.

1-1
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1.2 DESCRIPTION OF PROJECT

a. Location - The dam is located on the Little River in a
rural arca of the Town of Sprague, County of MNew London, State of
Connecticut. The dam is shown op the Scotland USGS Quadrgngle Map
taving coordinat~s latitude N 41738.9' and lo~gitudn W 72°03.3',

b. Description of Dam and Appurtenances - As shown on Sheet
B-1, the dam 1s an earth embankment, 26.5 feet in height and 750
feet in length, including a 147 foot long masonry spillway at the
left end of the dam.

The top width of the embankment varies, but is generally
between 30 and 35 feet except where it has been widened by dumping
of fill on the downstream slope. A bituminous roadway, approxi-
mately 18 feet in width, runs along the upstream half of the top of
the embankment and a 3 span steel bridge crosses the spillway
approach channel. The top of the embankment, at elevation 189.6
(assumed NGVD datum - See Notes Sheet B-l), is 6.6 feet above the
spillway crest, except where it slopes up to the deck of the bridge,
at elevation 192.3. The upstream slope, which has no riprap, is at
an inclination of approximately 1.5 horizontal to 1 vertical. The
downstream slope is highly variable in inclination due to the
dumping of miscellaneous fill on the slope, but appears to have an
original design inclination of approximately 1.3 horizontal to 1
vertical.

The 147 foot long spillway, with a crest elevation of 183.0,
is a broad-crested masonry weir with a concrete splash apron. The
spillway has masonry training walls which serve as bridge abutments
and there are two concrete bridge piers in the spillway approach
channel.

The abandoned low-level outlet works and penstock are located
at the right end of the dam. The low-level outlet is a 54 inch
diameter steel pipe with an approximate invert elevation of 164.3.
The intake structure for the low-level outlet is constructed of
masonry and concrete and located on the upstream slope of the dam.
The penstock to an o0ld mill 1000 feet- from the dam has been
dismantled. The penstock intake structure, with a 5 foot by 7 foot
inlet opening, is constructed of concrete and located on the
upstream slope adjacent to the low-level intake structure.

c. Size Classification - (SMALL) - The dam impounds approxi-
mately 400 acre-feet of water with the reservoir level to the top of
the dam which is approximately 26.5 feet above the old streambed of
the Little River.

According to the Army Corps of Engineers' Recommended
Guidelines, a dam of this height and maximum storage is classified
as small in size,

—— e

v e g




d. Hazard Classification - (SIGNIFICANT) - If the dam were
hroached, there is potential for property damage ilong an approxi-
mately 2 mile reach of the Little River valley between Hanover
Roservoir and Paper Mill Pond, including a road bridge on Potash
tHi1ill Road and an earth embankment dam at Paper Mill pPond. Also,
there exists the possibility for loss of a few lives in the arca
tlooded by a breach of the dam.

e. Ownership~ Mr. Raymond L. Armstrong
Mission Street
Hanover, Ct. 06350
(203) 822-8541

Mr. R. E. Owens
Sheraton Lane
Norwich, Ct. 06360
(203) 889-7680

Mr. Charles Palmer
River Road

Lisbon, Ct. 06351
(203) 887-5592

The dam was previously owned by the Angus Park Woolen Company
which went out of business in 1974.

f. Operator - None

g. Purpose of Dam - Prior to 1974, the reservoir was used to
supply water to the woolen factory and to portions of the Village of
Hanover. 1t no longer serves any specific purpose, but people do
use it for recreational activities, such as fishing, and developers
are selling residential building lots adjacent to the reservoir.

h. Design and Construction History - According to Town
officials, the dam was built around 1900, but nothing specific
concerning design or construction is known, nor is it known if
there were any later alterations or repairs to the structure.

i. Normal Operational Procedures - There are no operational
procedures followed at the dam. The roadway and bridge are main-
tained by the Town of Spraque.

1.3 PERTINENT DATA

a. Drainage Area - The drainage area is 33.3 square miles of
mostly undeveloped, wooded, rolling terrain.

b. Discharge at Damsite - Discharge is over the spillway.

1. OQutlet works (conduits):
54 inch low~level outlet @

invert el. 164.5+: Inoperable gate - condition

unknown




2. Maximum flood at damsite: 1400 cfs (August 19, 1955) -
Overtopping prevented by
3 sandbagging
. 3. Ungated spillway capacity
@ top of dam el. 189.6: 5600 cfs e
¢ 4. Ungated spillway capacity :
5 @ test flood el 191.1: 7600 cfs
5. Gated spillway capacity
@ normal pool: N/A re
6. Gated spillway capacity '
@ test flood: N/A
7. Total spillway capacity :
@ test flood el. 191.1: 7600 cfs e
8. Total project discharge
@ top of dam el. 189.6: 5600 cfs
9. Total project discharge
@ test flood el. 191.1: 10,700 cfs "o
c. Elevations - Elevatons are approximate NGVD based on o ‘
an assumed spillway crest elevation of 183.0. N
1. Streambed at toe of dam: 163.1+ S
. o
2. Bottom of cutoff: N/A ~
3. Maximum tailwater: N/A
4. Normal pool: 183.5+ o
o
5. Full flood control pool: N/A e
6. Spillway crest (ungated): 183.0+
7. Design surcharge
(original design): Not Known °
8. Top of dam: 189.6+
9. Test flood surcharge: 191.1
d. Reservoir Length _ e
1. Normal pool: 1700+ ft. .
2. Flood control pool: N/A
3. Spillway crest pool: 1700+ ft. _ e
4. Top of dam pool: 3000+ ft.
5. Test flood pool: 3600+ ft.

1-4 - .




*
e. Reservoir Storage )
1. Normal pool: 210+ acre-tt.
2. Flood control pool: N/A o
E 3. Spillway crest pool: 210+ acre-ft. A
[ 4., Top of dam pool: 400+ acre-ft.
h 5. Test flood pool: 450+ acre-ft. .
f. Reservoir Surface
1. Normal pool: 16.5+ acres :
2. Flood control pool: N/A - .' )
3. Spillway crest pool: 16.5+ acres
4, Top of dam pool: 34.0+ acres o
5. Test flood pool: 36.0+ acres '“;““"‘1
g. Dam |
1. Type: Earth embankment : ; ‘ A_j
2. Length: 750+ ft. "“.’“"‘J
3. Height: 26.5+ ft. o
4. Top width: 30~35 ft.
5. Side slopes: Irreqular downstream e
1.5+H to 1V upstream B
6. Zoning: N/A :
7. Impervious core: h/A
8. Cutoff: N/A Sl
9., Grout curtain: N/A
10. Other: N/A i
h. Diversion and Reqgulating Tunnel - N/A -i‘4”1
i. Spillway
1. Type: Broad-crested masonry
with concrete splash apron N
1-5
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2. Length of weir: 147 ft, !
3. Crest elevation: 183.0 (assumed NGVD datum)
h 4. Gates: N/A
5. Upstréam channel: Shallow, sandy bottom
6. Downstream channel: Shallow, boulders, cobbles
7. General: N/A

j. Requlating Outlets

Low-level outlet (abandoned)

1. Invert: 164.5+

2. Size: 54 in. dia.

3. Description: Steel pipe

4. Control mechanism: None

5. Other: Not operable - appears to

be abandoned

1-6 - e




SECTION 2: ENGINEERING DATA

2.1 DESIGN DATA

The available data consists of inventory data by the State of
Connecticut, several inspection reports by the State, and
correspondence between the State and the former owner concerning
the condition of the dam (See Appendix B).

2.2 CONSTRUCTION DATA

No information was available.

2.3 OPERATIONS DATA

No formal operations records are known to exist. Reportedly,
the dam was nearly overtopped during the storm of August, 1955, but
overtopping at a low point near the right end of the dam was
prevented by the placement of sandbags.

Between 1963 and 1980, several inspections of the dam were
performed by or for the State of Connecticut and recommendations
were made for repair of the dam. During this period, much corres-
pondence was written concerning planned repairs to the dam, but no
repairs were ever performed.

2.4 EVALUATION OF DATA

a. Existing Data - Existing data was provided by the State of
Connecticut Department of Environmental Protection. ™The owner made
the project available for visual inspection.

b. Adequacy - There was no detailed engineering data avail-
able; therefore, the final assessment of this project must he based
on visual inspection, performance history, hydraulic computations
of spillway capacity, and hydrologic estimates.

c. Validity - A comparison of record data and visual observa-
tions reveals no significant discrepancies in the record data.

e
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SECTION 3: VISUAL INSPECTION

R 1R

3.1 FINDINGS

a. Genera. - The general condition of he [ rojoci s poor.
The inspection revealed several areas requiring maintenance,
repair, and monitnring. At the time of inspection, the reservoir
level was at elevation 183.2; i.e. 0.2 foot above the spillway
crest.

o

i d. Dam

Top of Dam - The upstream half of the top of the embank-
ment is covered by an 18 foot wide bituminous roadway. The pavement
is in fair condiiton, with some cracking, but no signs of movement
or setclement. Some of the guardrail posts along the road are

tipped and the cables loose. There is no guardrail along much of

the downstream side of the road. There are many trees with trunk

diameters of up to 15 inches or more, underbrush, and weeds on the
- downstream half of the top of the embankment, as well as
’ miscellaneous fill in some places, which causes the top width of
the dam to be very irregular (See Sheet B-1).

Upstream Slope - The upstream slope of the embankment is
generally at an inclination of approximately 1.5 horizontal to 1
vertical and does not have any riprap. An approximately 2 foot high
strip immediately above the normal reservoir level appears to have
been eroded and is at an inclination of approximately 1 horizontal
to 1.2 vertical. Below the normal reservoir level, the slope was
measured to be inclined at approximately 3 horizontal to 1
vertical. Trees, brush and weeds are also present on the upstream
slope.

Downstream Slope - Downstream slope inclinations vary
widely due to dumping of miscellaneous fill such “as boulders,
gravel, stumps, branches, tires and other debris on the slope. 1In
an area where no dumping has occurred, the slope was measured to
have an inclination of approximately 1.3 horizontal to 1 vertical.
Trees, with trunk diameters of up to 15 inches or more, are numerous
on the downstream slope and there is heavy brush growth as well
(Photo 3).

There are 3 large wet areas, as shown on Sheet B~1, at
the toe of the dam, but, due to the amount of debris at the toe, no
seeps exiting from the embankment were located. Water in the wet
area closest to the left end of the dam, approximately 160 feet from
the spillway, is nearly stagnant and a very soft, compressible soil
condition exists in this area (Photo 1). The soil at the center wet
area is also soft and compressible, but water in this area is
flowing away from the toe in a shallow, 6 foot wide swale (Photo 2).
The wet area at the right end of the dam appears to be approximately
3 feet deep and stagnant. A small flow through the low-level outlet
pipe was observed (Photo 5) but it could not be seen if there were

other seeps contributing to this wet area and no outlet from the wet 'ﬂ'u'~1
area was observed. Surrounding the wet area adjacent to the low-
level outlet pipe are berms an a masonry weir, apparently desiqgned
to direct outflow from the outlet away from the toe of the dam
and/or away from the penstock.
3-1 ®
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Spillway - The masonry spillway crest is in good
rondition, N~ sr“ztantial obstructiors of the shallow, <sand

bottomed approach channel or crest were observed, though two rather
targe trec trunks were vbserved on the spillway crest {(Photo 4).
The concrete splash apron appears to be in good condition, with
only minor cracking at the construction joints. There are
overhanging trees and a small island in the broad, cobble and
boulder bottomed downstream channel; however, the channel is large
and these minor obstructions would not significantly lessen its
effectiveness under high discharges. The masonry spillway training
walls are in fair condition, with cracking and leaching of the
mortar joints, particularly at the normal pool elevation.

c. Appurtenant Structures - The low-level outlet appears to
be inoperable, as the gate stem is badly misaligned. The size and
composition of the intake gate are not known, but it is evidently
leaking as there is seepage emanating from the 54 inch outlet pipe.
The intake structure, constructed of masonry with a concrete coping
is in poor condition, exhibiting cracking and displacement of the
concrete (Photo 6). There is no headwall or discharge channel for
the outlet pipe, which discharges into the wet, swampy area at the
toe of the dam (Photo 5).

The condition of the abandoned penstock through the embankment
is not known. The concrete intake structure is in good condition
(Photo 6). The gate is 7 feet wide by 5 feet deep and is located in
a slot approximately 3 feet from the upstream edge of the penstock
intake structure. At the upstream edge of the structure is a steel
trash rack, which is presently covered by plywood. The portion of
the penstock from the dam to the old factory has been entirely
dismantled and its point of exit from the embankment could not be
found, apparently having been covered with soil and revegetated.
There is a 3-4 foot deep by 2 foot wide cavity in the downstream
slope along the alignment of the penstock (Photo 7), which was
apparently a vent for the approximately 1000 foot long penstock
(Appendix B-35).

The 3 span steel bridge over the spillway approach channel is
in fair condition, but the 2 concrete support piers are very badly
spalled and in poor condition. The steel beams and guard rails, and
the bridge deck appear to be in good condition. The spillway
training walls which also serve as bridge abutments are in fair
condiion, as previously described.

d. Reservoir Area - The area surrounding the reservoir is
wooded and undeveloped.

e. Downstream Channel - The downstream channel is the natural
streambed of the Little River. It is broad and shallow to the
initial impact area.

3.2 EVALUATION

Based upon the visual inspection, the project is assessed as
being generally in poor condition. The manner in whinh the
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Features identified in Section 3.1 could influence the future
condition and/or stability of the project is as follows:

. N

L _\}

1. Large trees on the top and slopes of the dam could be
uprooted, causing extensive damage to the dam. Penetra-
tion of the root systems may furtier increase seepage
through the dam.

2. The dumping of miscellaneous fill on the downstream slope
of the dam obscures the true configuration and condition
of the dam and prevents monitoring of seepage. In many
places, the fill 1is resting at nearly vertical
inclinations and is liable to slide, causing damage to the
dam.

3. The upstream slope of the dam is likely to be further
eroded, due to the lack of riprap protection.

4, Seepage at the toe of the dam could worsen and lead to
stability problems

5. Further deterioration of the masonry spillway training
walls or concrete bridge piers cause instability of the
bridge.

6. The lack of an operational low-level outlet prevents
lowering of the reservoir level in the event of an emer-
gency at the dam.

7. Further deterioration of the low-level intake structure
could threaten its stability and possibly cause partial
blockage of the intake channel.

8. The condition of the abandoned penstock through the dam is

not known and the cavity on the downstream slope may be an
indication of partial collapse of the penstock

3-3
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SECTION 4: OPERATIONAL AND MAINTENANCE PROCEDURES

4.1 OPERATIONAL PROCEDURES

a. General - There are no formal regulating procedures
followed at the dam.

b. Description of Any Formal Warning System In Effect -No
formal warning system 1s in effect.

4.2 MAINTENANCE PROCEDURES

a. General - Other than the maintenance of the roadway by the
Town of Sprague, there is no formal program of maintenance or
inspection at the dam.

b. Operating Facilities -~ No formal program for maintenance
of operating facilities is in effect.

4.3 EVALUATION

Operation and maintenance procedures are non-existent. A
formal program of operation and maintenance procedures should be
implemented, including documentation to provide complete records
for future reference. Also, a formal warning system should be
developed and implemented within the time frame indicated in
Section 7.1c. Remedial operation and maintenance recommendations
are presented in Section 7.3.




SECTION 5: SVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES

5.1 GENERAL

The watershed is 33.3 square miles of mostly undeveloped,
wooded, flat to rolling terrain, including several large swamps.
Hampton Reservoir and Pine Acres Lake, both located in the upper
reaches of the watershed, have a negligible, i1f any, effect on the
reduction of peak inflows to Hanover Reservoir.

The dam is a low surcharge storage, low spillage type project.
The available storage reduces the outflow from a Probable Maximum
Flood (PMF) of 21,600 cubic feet per second (cfs) to 21,400 cfs and
the % PMF outflow from 10,800 cfs to 10,700 cfs.

5.2 DESIGN DATA

No computations could be found for the original design of the
dam.

5.3 EXPERIENCE DATA

A low area near the right end of the dam was nearly overtopped
during the storm of August, 1955, but overtopping was prevented by
the placement of sandbags.

At a gaging station 1.7 miles north of Hanover Reservoir, a
maximum flow of 1400 cfs was recorded on August 19, 1955 (Appendix
B"32) .

5.4 VISUAL OBSERVATIONS

No unusual hydrologic features of the project were observed.

5.5 TEST FLOOD ANALYSIS

Based upon the U.S. Army Corps of Engineers' "Preliminary
Guidance for Estimating Maximum Probable Discharges", dated March
1978, the watershed classification (flat to rolling), and a water-
shed area of 33.3 square miles, a PMF of 21,600 cfs is estimated at
the dam site. The range of test floods to be considered for this
significant hazard, small size dam is from the 100 year storm to %
PMF, The hazard associated with a breach of the dam is primarily
economic, with a possibility for loss of a few lives. Therefore,
the test flood is equivalent to the % PMF. The initial reservoir
level is assumed to be 0.5 foot above the spillway crest elevation
of 183.0. Peak inflow at test flood is 10,800 cfs. Because of the
small surcharge storage (Appendix D-5), the peak outflow for the
test flood is estimated at 10,700 cfs and this flow will overtop the
dam by 1.5 feet. Based on hydraulics computations, the spillway
capacity to the top of the dam is 5,600 cfs, which is equivalent to
52% of the routed test flood outflow.

o!




5.6 DAM FAILURE ANALYSIS

The dam failure analysis is based on the April, 1978 Army
Corps of Engineers "Rule of Thumb Guidance for Estimating Down-
stream Dam Failure Hydrographs." With the prefailure reservoir
level at the top of the dam, peak outflow would be about 5,600 cfs
and the peak failure outflow from a breach of the dam would total
about 72,000 cfs (D-8). This flood flow will be greatly reduced by
the available channel storage between Hanover Reservoir Dam and
Paper Mill pPond. However, the breach of the dam would result in a
rise in the water level of the stream from a depth of 2.2 feet just
before the breach, to a depth which will vary along the reach from
about 11.7 feet leaving the dam to 2.6 feet entering Paper Mill
pond. This rapid, 9.5 to 0.4 feet increase in water level will
inundate the Little River valley with subsequent economic loss and
possibly causing the loss of a few lives. 1In addition, this flood
would result in a 0.5 foot rise in the water level from elevation
116.3 to elevation 115.8 at Paper Mill Pond Dam, 10,000 feet
downstream of Hanover Reservoir Dam. This sudden surge would
reduce the freeboard on Paper Mill Pond Dam, which has a top
elevation of 117.5, to less than one foot and could increase the
potential for overtopping or wave action damage to the earth
embankment portion of the dam. Based on the dam failure analysis,
Hanover Reservoir Dam is classified as a significant hazard dam
(Appendix D-11).

5-2
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SECTION 6: EVALUATION OF STRUCTURAL STABILITY

6.1 VISUAL OBSERVATIONS

There are several areas of concern regarding the future sta-
bility of the structure. According to previous inspection reports,
the stability of the downstream slope may be guestionable,
especially in light of the dumping of miscellaneous fill on the
slope and the likelihood of trees on the slope becoming uprooted.
More information on the soil characteristics of the slope is
necessary to determine its stability and if flattening of the
slope, as first recommended in 1963 by the State's engineers, is
necessary. Even though the downstream slope is steeper than normal
for an earth embankment, the top width of the dam is approximately
30 feet and the total width at the bottom of the dam is estimated to
be 90 feet or more, which contributes to the stability of the
structure,

The condition of the abandoned penstock through the dam and its
gate could not be determined by visual inspection. If the penstock
gate is not watertight, internal erosion of the embankment could
occur and the penstock "vent®” is an area which may be susceptible to
collapse.

Other areas which may cause future stability problems are
seepage, erosion of the bridge piers, erosion of the upstream
slope, and deterioration of the spillway training walls.

6.2 DESIGN AND CONSTRUCTION DATA

No information was available.

6.3 POST-CONSTRUCTION CHANGES

There are no known post-construction changes to the dam.

6.4 SEISMIC STABILITY

The dam is in Seismic Zone 1 and, according to recommended
guidelines, need not be evaluated for seismic stability.

®




SECTION 7: ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 DAM ASSESSMENT

a. Cordition - Based upon visual inspoction of the site and
past performance, the project appears to be in poor condition.
There are several arceas of the embankment ind the bridge which

require maintenance, repair and monitoring.

Based upon "Preliminary Guidance For Estimating Maximum
Probable Discharges” dated March, 1978, the watershed area and
classification, and hydraulic/hydrologic computations, peak inflow
at test flood to the reservoir is 10,800 cfs: peak outflow is 10,700
cfs with the dam overtopped by 1.5 feet. The spillway capacity is
5,600 cfs which is equivalent to approximately 52% of the routed
test flood outflow.

b. Adequacy of Information - The information available is such
that an assessment of the condition and stability of the project
must be based solely on visual inspection, past performance and
sound engineering judgement.

c. Urgency - It is recommended that recommendations 1, 2 and 3
presented in Section 7.2 be initiated upon the owners receipt of
this report. Recommendations 4, 5, 6 and 7 and the measures

presented in Section 7.3 should be initiated within 1 year of the
owners receipt of this report.

7.2 RECOMMENDATIONS

It is recommended that further studies he made by a registered
professional engineer qualified in dam design and inspection
pertaining to the following items. Recommendations made by the
engineer should be implemented by the owners.

1. Repair or replacement of the low-level outlet facilities
and intake structure.

2. Removal of all brush, trees and miscellaneous fill from the
dam and from within 25 feet of the toe of the dam. This
should include removal and proper backfilling of root
systems, regrading and establishment of grassy vegetation
on the embankment, and placement of riprap on the upstream
slope. This work should be performed after the low-level
outlet is repaired and the reservoir is drained.

3. Determination of the origin and significance of seepage
through the embankment and if deemed necessary, development
of recommendations to reduce or eliminate the seepage.

4. Determination of the condition of the abandoned penstock
pipe, vent and gate.

S. An investigation and analysis of the stability of the
embankment. If determined to be necessary on the basis of
this investigation, flattening of the downstream slope or
other measures to increase the stability of the project
should be undertaken,




6. Detailed topographic survey of the project with preparation
of a drawing for future reference.

7. A detailed hydraulic analysis of the adaquacy of the
existing project discharge and outlet facilities.

7.3 REMEDIAL MEASURES

a. Operation and Maintenance Procedures - The following
- measures should be undertaken by the owners within the length of
time indicated in section 7.1.c, and continued on a regular basis.

1. Round-the-clock surveillance should be provided during
periods of heavy precipitation or high project discharge.
A formal downstream warning system should be developed, to
be used in case of emergencies at the dam.

2. A formal program of operation and maintenance procedures
should be instituted and fully documented to provide ac-
curate records for future reference. ‘

3. A comprehensive program of inspection by a registered
professional engineer qualified in dam inspection should be
instituted on an annual basis.

4. Seepage through the embankment should be monitored peri-
odically to detect any possible changes in quantity or
turbidity.

5. Cracked and eroded areas of the spillway training walls
should be repaired.

6. Large logs and other debris should be cleared from the
spillway crest.

The following measures should be undertaken by the Town of
Sprague.

1. Erosion and undermining of the concrete bridge piers should
be repaired when the reservoir level is lowered.

2. The guard rail along the roadway should be restored.

7.4 ALTERNATIVES

This study has identified no practical alternatives to the
above recommendations.
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VISUAL INSPECTION CHECK LIST
PARTY ORGANIZATION

PROJECT !:SQ STV RN Revercuoie Doy, DATE: T oo S 19,

TIME: _2:30 am N

WEATHER: Quercat 75°

W.S. ELEV.|83,2 U.S. DN. S |
PARTY: INITIALS: DISCIPLINE:
l.Egj:g: ﬂg!ngn ' PH (;’ggig‘:hm'cgl
2. Ted Stevens T$s Gectechnical

3.Hector Moreno ~ HM Hydraulics '
4.Robert Jahn R Hydeaolcs
Servey
Sucvey

5.Tim Kavanaugh TK i
6. 1 n MN eV

PROJECT FEATURE INSPECTED BY REMARKS

——— -

10.
11.
12.




PERIODIC INSPECTION CHECK LIST
Page A -2

PROJECT Hanover Resecvoic Dam PATE _@=2-80
PROJECT FEATURFE Dam Emhankment . . uy PHTS Hm Ry

ﬁ-—m-ﬁ ==
AREA EVALUATED CONDITION

- [ows meawmr T
. Crest Elevation 1869.6% -
: Current Pool Elevation i183.2

Maximum Impoundment to Date Not known

Surface Cracks : Scme - road

Pavement Condition Fair- Macadam ~oad

Movement or Settlement of Crest None ObscrucoL

lateral Movement 4
Vertical Alignment TOO A (‘reﬁu\a ~ ‘o \‘)ud ge

Horizontal Alignment

Condition at Abutment and at Concretj Fait
Structures
Indications of Movement of Structural N / |
Items on Slopes A o -

®
' Trespassing on Slopes None observed.
Sloughing or Erosion of Slopes or S|u°3k;.n3 armVoP RS I 0 ()'-\“ U/S . 1
Abutments S‘OP&
Rock Slope Protection-Riprap Failureq R'PMP Q-E‘.beh-{" o |
Unusual Movement or Cracking at or
Near Toes None obserued
Unusual Embankment or Downstream 3 major areas of Seepacre.
Seepage N 1
Piping or Boils None observed i
Foundation Drainage Features N/A ‘
Toe Drains N/A °
Instrumentation System N /A
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PERIODIC INSPECTION CHECK LIST
Page A-3

g PROJECT Hanover Reservoir Dam  DPATE_g-2-80
PROJECT PEATUREl oiy-level Inkake = sy PuTs

OUTLET WORKS-INTAKE CHANNEL AND

INTAKE STRUCTURE

la) Approach Channel Channel on\oed with sorvey
rod - Foundh +0 be tid.57

decp. Felt lke mudo!_u_\

Slope Conditions

Bottom Conditions .H.om‘
Rock Slides or Falls None
Log Boom None
! Debris None
Condition of Concrete Lining N/A
Drains or Weep Holes N/A
b) Intake Structure
Condition of Concrete Fair- overgrown
3 Stop Logs and Slots G.;d‘e C‘O$¢.d.) Value. 5+Gm
f miselignec

e
1
-]
—_
]
A
e e, - nal
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PERIODIC INSPECTION CHECK LIST - —
Page A-y °

PROJECT Han.ver [ LarVOIr Qg= n DATE__ -2 -~-fa0
PROJECT PEATURE Penstock Trbohe . | sy iy To 1

AREA EVALUATED CONDITION

QUTLET WORKS-INTAKE CHANNEL AND
INTAKE STRUCTURE

a) Approach Channel Covld not observe
approach channel- \:ro\:au‘:

Slope Conditions .
')us'\" netore pond buttom.

Bottom Conditions

Rock Slides or Falls

Log Boom

Debris

condition of Concrete Lining
Drains or Weep Holes

! b) Intake Structure

Condition of Concrete F“;l,.' - vuery rowwn

Stop Logs and Slots P\Swaod. C.ouemnﬂ m-i-ake,
No ad"c bpera*\ nﬂ rne.c‘,“a-
ansm in place '

Note: Pe notock \'\as
\bee n L'a\.t ShCe n‘k‘“ e&) ‘DU+

P‘-’“‘* ot P\U% not knewn,
T There i L w\e. in the
b +¢,F; ot +he P're on D/s
; s\ope..
1
. @ 4
A-4 1
i
® <
‘.
b
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PERIODIC INSPECTION CHECK LIST

Page A-5
PROJECT_HMQM_QQV Egmugﬂ* Deem DATE é_“._a -80
PROJECT FEATURE A\ .. *ﬁpd.\mﬂ_ By AT i T
-3 s =2 2y v o >
-==T——_—_.t——-—---———~~ o = e
AREA EVALUATED CONDITION

- - B ———
PR == e

QUTLET WORKS~SPILLWAY WEIR, APPROACH

.a)

b)

)

[ SRR ORI

AND DISCHARGE CHANNELS

Approach Channel

General Condition

loose Rock Overhanging Channel
Trees Overhanging Channel
Floor of Approach Channel

Weir and Training Walls
Masoney
Conrcrete

General Condition of
Rust or Staining
Spalling

Any Visible Reinforcing

Any Seepage of Efflorescence
Drain Holes

Discharge Channel

General Condition

loose Rock Overhanging Channel
Trees Overhanging Channel
Floor of Channel

Other Obstructions

\:a,‘mJ passea urde s br\c\ﬁe.
None observecl
‘\’es -mMminot ‘bu"“ \‘\Uﬁe !,005

on crest ot fime of \nﬁfa«:“'\'cr\
ha”owJ Sano\_cj

Feir = minonr crac,\\'n\_cj

None observed

Good

None obuei.cd

Yeg

Cone. apron Yo cobble

C\Wcume.l
Island w/ +rees

A-§
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July 10, 1963

John J. Mozzochi and Associates
217 Hebron Avenue
Glastonbury, Comnecticut

Re: Hanover Reservoir Dam
Bprague, Connecticut

Dear Sirs:

Under the terms of your contract as consultant
to this Commnission, please inspect the above men-
tioned dam and submit a report on its condition to
this office.

The dam is located on the Scotland Quadrangle
at approximately 41° 30’ 52"N and 72° 03' 48™J,
The inventory of dams Lv this office mentioned the

iollowing:

"fhis dam is leaking at the base. It
may be desirable to have an expert
determine if this or any other con-
dition is likely to lead to a damaging
failure.”

Very truly yours,
William P. Sando:o

Enginecer - Geolorist

WPS:dlp

B-5
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JOHN J. MOZZOCHI AND ASSOCIATES |,y p o 4._..7.,...‘,". conn.
CIVIL ENGINEERS |i:t kb . . " pheowe MEDTORS 30401
' “l' o T TTTUPROVIDENCE 3. R L.

JOHM J. MOZTOCH! ~ o >
RN July 15, 1963 POy GAarer 10420
ASSOCIATES

OWEN J. WHITE
JOMN LUCHS, Ju. ‘
SCTOR L. GIGVANNINI rRerLy To: Glastonbury

William P. Sander-Engineer Geologist

Water Resources Commission

State Office Building

Hartford 15, Connecticut Re: Our File 57-73-50
Hanover Reservoir Dam
Sprague, Connecticut

Dear Mr, Sander:

In accordance with your instructions of July 10th, I made an inspection of the
referenced dam on July 11th and have the following to report:

1. The leaks noted at the base are of a minor nature and appear to be seepage
through the foundation material rather than through the dam itself.

_ 2. The dike portion of the dam carries a local road, Parkwood Road, and has
a considerable number of large trees upon it. I recommend that all of the trees be
removed from the dike.

3. The middle third section of the dike appears to have a downstream slope
stecper than desirable. Since this occurs where the dam has its' greatest height,
Iiccomnend that additional stability and safety be achieved by flattening this slope.

Very truly yours,

) /i / / |
iAA 1/ 4/‘;"73‘??"""1{‘ |

John T. ;yozzochiiaﬁdl Associates
JIM:hk ..~ Civil Engineers

B-6




Octobeor 29, 1953

Angus Park Woolen (oinpany
Hunover, Connecticut

Centlanen:

This Comnission is conducting an invemtory of dams program - :
throughout the entire State. The Hanover Reservoir Dem in the -
Town of Sprague waos inspected recently and it was found that
cectain itens o maintanance sre nccestary to plece thiy
stracture in a safc ccndition,

Three iten: wesa noted: A 4

1. There is leakage at the base of the dam.

[
L]

There are a considerable muber of trees on the dam, s
Theao trecz: muet be removed. .

[
.

The middle third section of tha dike appears to have

a downstrean slope eteeper than desirsble. Since

this occurs where the dam has its greatest height, T
it is recommended that additional stability and e
safety be achieved by flattwming this slope. - ®

' 21d you pleace inform this orfice within two wacks what
steps your fir: plans to take to repair vhis dea?

-.®
Jory xovly yours,
William ro Sauder .
Engincor - Geologist -9
i .Jk’S:dly
I
.A - 0

B-7




THE ANGUS PARK WOOLEN CO. INC.
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! * October 31, 1963

State of Connecticut
Water Resources Commission
- 'State Office Building

.. Hartford 15, Connecticut

Attention: Hr; ﬁilliam P. Sander,
Engineer - Geologist

Gentlemen:

This will acknowledge your letter of October 29, 1963 in reference to
certain items of maintenance which you feel are necessary in connection
with the Hanover Reservoir Dam,.

W have conferred with Benjamin H. Palmer of Chandler & Palmer, Engineers,
of Norwich, Connecticut to examine the dam and make a report.

With roference to the second item noted we will take steps to have the
trees on the dam removed this Fall.

Yours very truly,

ANGUS PARK WOOLEN CO., INC.

. ) .
: ~ ‘ 2 .
) l‘(’l‘.‘"( /( " A/' ! |: -"' [ ’ & // /
b/ William G. Park , /
President

-
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gs::::gd .H.':AI;::E'R 114.118 THAYER BUILDING APPRAIBALS
N L AEFOATS
TELEPHONE ©87.8840 SURVEYS

MEMBERS AMERICAN AND CONNECTICUT SOCIETIES
OF CiVIL ENOGINEERS

i
\

NORWICH, CONN.

December 13, 1963 vy

’ '}Q /7797U/‘L§ /j,4

Angus Park Woolen Company L L
Hanover, Connectiout

Re: Dam on Little River
Gentlemen:

This morning I made an inspection of your dam located on the
Little River just above your mill., I have also read over the

report sent to you by Mr, William P, Sander of the State Water
Resources Commission,

In my opinion the most important item at the moment is for
you to have the trees on the dam cut, The reason for this is
that in the event of a high wind there 15 a posslibllity that
the trees might blow over, causing the roots to open up a hole
in the dam. I recommend that the trees at both the upstream and
downstream side of the dam be cut fairly close to the ground and
trees and brush removed, It is not necessary to remove the

rg:ts of the trees as they have a tendency to hold the soil in-
place,

There is some leakage below the dam but I think quite a bit
of this is caused from springs and I could not see any leaks through
the dam that appeared to be large enough to cause any trouble,
I will inspect the dam from time to time during the winter and
perhaps make some recommendations in the spring, I do not think

there is any emergency at present as far as the leakage ls con-
cerned,

Mr., Sander's letter indicated that the downstream slope of
the dam is steeper than desirable and I agree with him on this
. point, I think after the trees are removed perhaps next spring

you should consider placing additional f1l1 on the downstreanm

i slde where the slopes are particularly steep. I do not think this
is any emergency and I think this part of the work could go until
4 next spring. The important thing at the moment 18 to get the trees
g ané. brush cleaned off as described above,

Very truly yours,

CHANDLER & PALMER

‘ J /‘/"'/%{WL

BHP/nir B. H. Palmer
¢ce: Mr, William P, Sander
Engineer-Geologist B-9 L




May 7. 1963

John J. Mozzochi and Associates
217 Hebron Avenue
Glastonbury, Comnecticut

Gentlomens

Under the tems of your contract as comsultsnt to
this Commission will you please inspect end report on
Honover Reservoir Dum and Baltic Reservoir Dam, both in

Sprague.

In 1963 you recommended oeyrtain repairs for these
dame and we would like to know if these recommsndatians
have been carried out and if they are satisfactory.

Very truly yours,
Williem P. Sander

Engineer-Geologist

DS :C1p

B-10
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JOHN J. MOZZOCHI AND ASSOCIATES

- - -

SLASTONBURY, COMN.

CIVIL ENGINEERS

JOMNN J. MOZZOCH!
ASSOCIATES

QWEN J. WHITE
JOHN LUCHS. Jn.
LCTOR L. GIOVANNINIG

Villtem P, Sander-Enginecr-Ccologist
V/ater Resources Commission

{iate Dffice Building

Hariford 15, Connecticut

L.car Mr, Sander:

June 29, 1965

217 HEBRON AVENUES
PHONE $33-0401

190 DYER STREEY
PHONR GAsPrRE 1-0420

Glestonbury

RerLy To:

Re: OQur Fila 57-73-50
Hanover Reservolr
Sprague

I have re-inspectaed this dam in accordance with your letter of May 7, 1968,
end find that the conditions are the same as described in my letter of July 15, 1963.

ConseqQuently my previous recommendations are still {n order.

T h)

Very .truly yours,
," 1‘ . /

] . .
S S P

John J. Mazzochi and Associstes
ivil Enginecer:

)
At e s s -

B-11
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Masoan <1, 1.l

Angus Pask Wuolen Conpany, Ince
¢, 0 Mre Willian Ge. Pazk, President
Hanover, Connecticut

Subjects Hanover Resesvols Dam
Spiague

Deaz Mce Parxk:

The records in this office indicate that your company is the cwner
of the suvject dame

The Water Resources Commission has jurisdiction over all daus, dikes
or slisllar etxuctures "= = which, breaking away or otherwise might en-
danger life or property = = *, This 3 rity is established in the General
siatutes vf Connocticut, @ copy of which §s enclosed. The sudbject dam has
noen Jetermined to be one "~ - which, by breaking away or otherwise, might
ondaiger lifo ox piopesty - - 7, and is therefore undor the jurisdiction of
this Comulssion.

Wl Uctuoer 29, 1963 ve wrote yo you advising you of certain corrective
worh v hich vos indicated by an inepection which ve hac nede by an engineering
consultant to this Comnission. It was brought to your attention that leaks

rze toted al e wase of the downstresn slopes Tha following itews w.ore
21so specifieds

de  tihese aiv a tongiuerabile numver of t.eez on the daw. These
1028 LUt L TemuvLUY,e

<o ihe uidile thiid section of the dike appears to have a downe
stieém slope steepe: than desirable. Since this occurs where
the dum has its greatest height, it is recomuended that
additional stability and safety be achisved by flattening this
slope,

1i yous letter of uclober 31, 1963, you state that Benjamin Paiwme. nas
v erunifie the do. and saxke a 1eport, and that sieps would be taken to have
he tiuus reaoved thet Fadle

B-12
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crem wes eV MsWS

Hanover, Connecticut

On Maxch 26, 1909, this dam v.as inspected and it was found that tt -
upstrou wndl constico . sl es of this daw weic siill coveied with § g
tiees and the Jdoanstiean wlopa still appeaied stee, 21 than desicavle,

In addition to this, the following item was noted:

e F111 hd apparently been dumped on the dewnsgtream slope on
the exst end making the slope even sieeper then it had been,
This ,.ra.tice, if continuing, should be discontinued as it
increases the likelihood of a sllde of the downstream embank-
ment. Furthermore, this arca should oe re-graded to conform
at least to the oxiginal slope if not made even flatter as
suggested in #2.

If a report has been made by Mr. Palmer, we would ask that you send us
a copy. If not, we request that you have such a report made on the safety of the
dam by an engineer registered in the State of Connecticit and submit such a
report by June 10, 1969, We also request that all trees on the water side
and on the downstream slope be cut down by July 31, 1969 and that your en-
gineer determine if it is necessarsy to also remove the root sysiems.

We request that you send us a written statement as to your intentions
before April 16, 1969 and hope that more formal action will not be required.

Very truly yours,

william H. O'Brien 111
Civi) Englineer

.i Ence
FoITTsvhb
L]
]
J e
) B-13 . e :
e e bl i s M
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i DAMS
[ CHANDLER & PALMER DAMS  uerLics
[ CIVIL ENGINEERS SEWERAGE
BENJAMIN H. PALMER 114-116 THAYRR BUILDING APPRAISALS
SHEPARD B. PALMER REPORTS

TELEPHONE §07-8840 SURVEYS

MEMBER® AMERICAN AND CONNECTICUY SOCIETIRS
OF CiVIL ENGINEERS

NORWICH. CONN. 086360

April 14, 1969

! Angus Park Woolen Company
Hanover
Conneaticut
tte « W am Ge
- Dear Mr. Park:
k’ On December 13, 1963, I made an inspeotion of the

Dam on Little River just above your mill and made & re=-
port to you at that time. I am enclosing a ocopy of that
report,

On Friday, April 11th, 1969, I made a further inspec-
tion of the Dam and noted that none of the work had been
done which was outlined in the letter.

I realigze you are hesitant about cutting the trees
on the Dam because of appearance. However, I do think
there 1s some hazard from the possibility of wind blowing
the trees over and opening up & hole in the Dam. I an
assuning that you intend to get at this work as soon as

poesible.
Very truly yours,
Chandler & Palmer
BHPimds STATE WATER RESOURCES
Zno. COMEresIoN

RECEIVED
APR 171969 | 1

. =
ANSVERUD L [T 4
REFERRED . oo e ]
; FILED oo oo ooes e e eommn 3
R
T' B-14 . .




F 1 ATE WATER F}ESOURCES
t . mnm‘:gjo? .~ ANBUS PARK WOOLEN Cao. INC.

RCTI I KT Za.,..ous

AR HANDOVER, CONN. 06350

RS April 15, 1969

Water Resources Commission

t State Office Building

Hartford, Connecticut 06115

- Re: Hanover Reservoir Dam
Sprague

F Attention: Mr. William H. O'Brien III

Civil Engineer

Gentlemen:

We have your letter of March 27, 1969 in further reference to the conditions
at the above designated location.

we note that on October 29th, 1963 you wrote to us advising of certain
corrective work which was indicated at this location. We further note that
vour engineers inspected this dam on October 26, 1969 and found the same
~wnditions prevail as reported by you in 1963.

we fear we are the culprits in this situation, as you will note in the
enclosed correspondence with Chandler & Palmer, Engineers of Norwich,
csnnecticut, that their 1963 report agreed substantially with the report
»f your engineers. Mr. Palmer has been absent from his office for some
.ime and has only recently returned. You will note his letter of April
14, 1969 in which he refers to his 1963 inspection and also that of April
11th, 1969. In the final paragraph of his April 1l4th letter he puts his
finger on the reason for the Company's reluctance co cut the trees on the
dam. This reservoir is a beauty spot in the ovinion of the Company, and
to cut the trees down as requested would ruin the beauty of the spot.
gowever, in view of the arguments in favor of the moving of the trees we
111 sece that this work is accomplished as rapidly as possible.

Very truly yours,

ANGUS PARK WOOLEN CO., INC,

A 4
7 oo . P

i

WGP /ab William G. Park
President

B-15
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April 11, 1549

Angus Park Woolen Co., Ince.
¢/o Mr. william G. Park, President
Hanover, Connecticut

Subject:s Hanover Reservoir Dam
Sprague

Dear Mx. Park:

Thank you for your letter of April 13, 1969 with enclosed copies
of reports by Chandler & Palmer on the subject dam, dated December 13,
1963 and April 14, 1965.

We note that you intend to remove the trees in accordence with the
recommendations of both our consulting engineer and yocurs. This should
be completed by July 31, 1969,

vie Tequest that plans be submitted for the flattening of the down-
stream slope, prepared by an engineer registered in the State of Conn~
ecticut and bearing his certification and seal. The engineer should
check the overall safety of the structure and may feel that additional
..ork should be performed to place the structure in a safe condition,
in addition to the items brought out fn our less detailed inspections.

slay we hear from you at your earliest convenience as to your in-
Lentions?

Very truly yours,

william H. C'Brien III
Civil Engineer

+HOIIl:vhb

B-16
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July 24, 1969

Angus Park Woolen Co., Inc.
c/o Mr. William G, Park, Pres.
Hanover, Connecticut

Subject: Hanover Reservoir Dam
Sprague, Connecticut

Dear Mr. Park:

On April 21, 1969, we wrote to you requesting that the
trees on the dam be cut down by July 31, 1969, and that plans
be submitted by an engineer for the flattening of the down-
stream slope, (at least in the area where additional fill has
been placed).

The first step 1s to have your engineer make an analysis
of the safety of the dam with specfal emphasis on the steepness
of the downstream embankment, and submit a report to us.

We would 1ike a statement from you before August 12, 1969,
about the trees and when we may expect an engineer's report on
the safety of the dam.

Very truly yours,

William H., O'Brien III
Civil Engineer

WHOIII:vhb




ANGUS PARK WODOLEN CoO. INC.

L£7A

HANOVER, CONN. 06350

July 25, 1969

State of Connecticut,
Water Resources Commission
State Office Building
Hartford, Connecticut 06115

Attention: Mr, William H. O'Brien III, Subject:Hanover Reservoir
Civil Engineer Dam-Hanover,Conn,

Dear Mr. O'Brien:

We have your letter of April 21, 1969 in reference to the above
sub ject.

Our engineers, Chandler & Palmer of Norwich, Connecticut, have
inspected this dam several times and have on one Or two occasions
reported to your department in reference to their findings. Our
engineers agree with you that this work should be daone, but we would
like to defer this matter until the Reservoir is frozen over. Our
men fcel that it would be much simpler to do the job then, and thus
prevent discoloration which would result from cutting the trees at

this time. We have been delinquent in not notifying you of this
situation, and ask now that we be allowed to follow the above outlined
plan.
Our engineers feel that it would be much better to work on tne flattening ®
of the downstrcam slope after the trees have been cut. We trust you T T
would agree.
ery-truLy yours
R mmsmmw %m,mz Y
cED WATEN RL SOLECES / - .
’OM“'.A)V - : -
s o
WGP /ab U2 e 9eg 'wilfiam G. Park | i
. Prosident -~
ANEWE
Rl Uil - .
fu.t.u-_ .
B-18
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August 1, 1969 :
Angus Park Woolen Co., Inc. KQ
c/o William G. Park, President
Hanover, Connecticut 06350
Subject: Hanover Reservoir Dam "o
Sprague -
Deafmﬁr. Park: — 2
.9

Thank you for your letter of July 25, 1969, on the subject
dam,

We agree that it would probably be easier to remove the trees :
in the winter and would be willing to go along with this suggestion. .9
Also, 1t would be impractical to flatten the downstream slope with S
the trees in place, so this item could also be deferred until next
Spring or Summer.

We have the recommendation of our consultant engineer
" - - - that additional stability and safety, be achieved by flattening
this (the downstream) slope”. If your engineer agrees with this
conclusion, we request that plans be prepared by an engineer registered ,
fn the State of Connecticut and bearing his certification and seal and °
submitted to this agency for approval for this work. If he disagrees, T
we request that he submit a report with his stability analysis to :
substantfate this conclusfon.

-9
The work can be scheduled in a logfical manner to effect economies
or to make it easier, but we see no reason to delay in the engineering
report or plans which we have requested. It is requested that you
notify us before cutting down the trees.
°®




T

Y 2 gait et

"'rr"

Please advise us at your earliest convenience as to when we
may expect to receive a report or plans from your engineer.

Very truly yours,

William H. O'Brien
Civil Engineer

WHO: jad
cc: John Mozzochi

Photo copy sent to John Luchs 8/6/69
with note "Your file No. 57-73-50"

8-20
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CHANDLER & PALMER DAMS  urrLiEs
CIVIL ENGINEERS SEWERAGE
3 BENJAMIN H. PALMER 1314.116 THAYER BUILDING APPRAISALS
_ SHEPARD B. PALMER TELEPNONE 887.3640 :::'0’:::
e T ,;:..". 3 ’ﬁ_f'::: 't‘?é’ neMsEns Auu:A:. Ao .:::mwncw socicvies :
W 50 e :
P / . )"‘ i NORWICH. CONN. 06360 3
> ; Lty . - e
RN g G (91 - ' V:'“_f,t K ':
August 5, 1969
Angus Park Woolen Company e
Hanover ®
Connectiout :
Re; _Hanover Reservoir Daa
Gentlemen: o #
Apparently the State 1s going to insist that o 1
‘D':n nmake a plan and take cross-sections on the Reservoilr

I will do this just as soon as possible.

However, I don't think it is anything ori- —_—
tical and it will have to walt until we get same of . &
our other work cleaned up. We will however do it as '
soon as possible. '

i
|
Lo
Very truly yours, e ]
Chandler & Palmer ’
. _ . o
BHEP:nds
A
N S
-9
B-21 'Y




ANGUS PARK WOOLEN Co., INC.

LA

HANOVER, CONN. 06350

August 8, 1969

Mr, Willjam H. O'Brien, Civil Engineer

State of Connecticut

Water Resources Commission

State Office Building

Hartford, Connecticut 06115 Re: Hanover Reservoir Dam

Dear Mr. O'Brien:

As suggested in your letter of August lst we have contacted our engineers,
Chandler & Palmer, of Norwich, Connecticut, and are sending you a photostat
of the reply we have received from them.

We trust the matter is now well in aand and the solution satisfactory to
you.

We have in mind to advise your office before the actual cutting of trees
comnences.,

Very truly yours,

ANGUS PARK WOOLEN CO., INC.

[‘. .‘L(. Q@ be - ,"f a t-/t..

WGP /ab william G'/ Park “"

\W '
rd‘ “W’,,,—
. "\‘ 0 - /"’W‘
\ Q’ \) - — -
;\&’}-“C‘\ Vb '
“\-12\'\\"\\ )
RL‘ A -
i“}V’
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Muguet 12, 1109

Mr, William G. Purk, Prusident
Ingus Park Woolen Company
Hanover, Connccticut 0635v

Re: Honover Reservoir Dom
Spraguc

Loar Me, Park:

Thank you tor your letter ot August 8, 1)02, on the subject
dum, W. note that you intend to inforw us before tie truees are
removed. This is requested so that we may identity the species
if we feel 4t {s necessary prior to cutting,

From the copy uf the August 5, 1369 lettcer {rom B. H. Palmer,
it uppeurs that there may be 8 misunderstanding. We are not
insisting that you prepare & plun. We are requesting thut you have
un ngineer either send us o report with his conclusion tiet the
dem ie wote as it s, or pluns to make it safe.

We hope to hear from you witnin the next momth as to when your
cngdeeor Will be able to neet these requeste.

Vory truly youre,

Wiltiem li. U'Brien, 1011
Civil Engirocr ]
WHO11I/tvm X

cive I Laehs
Benjonin i, Polmer
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Januazry 21, 1970

Mr, William G. Park
iresident

Angus Park Woolen Company'
FI Hanover, Connecticut 06330

| -

Subjec:: Yanover Heserralr bam
JpTgue

} eds Jire Pazrka

vould you plesse sdvise us as to #hen we may expect 1o
R

2¢ iva 4 report froa your englreer as to tiwe safety of the

TIVE R o BT ¥

Very truly yours,

william He Ulurlen, IIl
Civil Engireer

VAN § §T-1S
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April 9, 1970

Mr. William G. Park
President, Angus-Park Woolen Company
Hanover, Connecticut 06350

RE: Hanover Reservoir Dam
Sprague

Dear Mr. Park:

We have repeatedly requested that you have an
engineer submit a report on his opinions as to the safety
of the subject dam. We have a consulting engineer's
report in our files which states that the downstream
slope of the dam should be flattened to increase its
stabjlity.

We request that you notify this office in writing
prior to April 30, 1970 as to when we may expect to
receive such a report we trust that more formal action
will not be required.

We will plan to have a field conference at the dam

in late spring to determine the best way of handling the
problem of trees growing on the downstream slope.

Very truly yours,

William H. O0'Brien II1I
Civil Engineer

WHO/1ch
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ANGUS PARK WOOLEN Coa., INC.

LA
HANOVER, CONN. 6350

May 6, 1970

William H. O'Brien III

Civil Engineer

State of Connecticut

Water Resources Commission
State Office Building
llartford, Connecticut 06115

Ref: Hanover Reservoir Dam,
Sprague

Dear Mr. O'Brien:

This is in acknowledgment of your letter of April 9th addressed to Mr.
William G. Park. Since early Fall last year Mr. Park has undergone

a period of extremely ill health during which time he has been fully
incapacitated as far as business activity is concerned and has only
heen back on a very limited basis since the cnd of April.

your letter was brought to my attention quite recently and in the mean-
while T have endeavored to familiarize myself with the subject by perusinq
the lengthy correspondence which has ensued between your office and ours
since 1963, but most of which takes place during the year, 1969,

It 1: evident we have been remiss in not carrying out certain things
which we liave stated would be done. There have, however, been certain
crcomnating cirevmstances.  Foremost amony these is the fact that during
the freeze period of last Winter certain emergencies occurred in our
wanufacturing facility which prevented our own Maintenance Department
“rom removing the trees on the pond slope of the dam as well as on the
landward slope.

Vour rost rocent letter suggests a field conference will ko held at the
dam 1n tue near future to determine the best way of handling the problem

of the trees on the downstream slope. Our own engineers, Chandler & Palmer,

aave confirmed that they feel these trees should he removed for fear thac
otherwise the possibility of uprooting in the face of a scvere windstorm

wiuld substantially weaken the Jdam and cause o dangerous condition, Athouq}

the wiiter dnes not protend to ke an engineer, it iy his belief that some
of the growth should remain, such as sapplings and p-rhaps trnes ceasuring

B-26
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not more than 12" at the base; thus cnabling some prowth to rcmain on the
Doy P reng slowe st e s Off proventing o v e o slope ekt

otherwrse might be caused by sudden and heavy rainfal!,

a0 carineey s sl evideent ly agree that o cort oo aivo ool baringg ane
~rading over the steep portion of the slope is desirable in the interest
ol strenglthening this portion of the dike. At the moment we have no idea
just how much would be involved here from the standpoint of total dollars
cxpenditure, Naturally it is not the attitude of this Company not to do
its part to rectify what may be an unsafe condition, but we are not in a
position to embark on a grandiose project which might be more elaborate
titan actual safety requires,

We would further suggest that the trees on the pond slope of the dam,
which is a short slope averaging four to eight feet above normal water
ievel, be removed at the next time of heavy freeze-over., The tree growth
Lere consists mostly of small trees and birch sapplings with the larger
{rees growing almost at road level.,

We regret the delay in answering your letter of April 9th and the apparent
negligence on our part in taking action on this situation.

Yours very truly,

ANGUS PARK WOOLEN CO., INC,

Agus W, Park,
President
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b\ STATE OF .CONNECTICUT
)
)

-’

DEPARTMENT OF ENVIRONMENTAL PROTECTION
STaTE OFFICE BUILDING U] HarTroro, CoNNECTICUT 06115

17 QOctober 14974

Moorol nagiueers
L giliett Strecet
heetferd, CT 61 §

I Ke: Lianover Raservoir Dam
‘ Cprague

Lol eretss

Uader thic teyms of your contract to act s a consuitaat to
i. derartiwent, will you plecase insiect and submit a report on
e aafely of uhie subject dam.

The dam is locaied on the Little River in the northern
portaon of the lown cf {prague.

Very truly yours,

Victor I. ualgowcaid

Supt. of Dam Maintenance
water & Related Resources
Telephone no. HG=-726"

y B-28
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MACCHI ENGINEERS

JCACUTIVE OFFICES 44 GILLETT STREET . HARTEORD, CONN., 0605 . PHONL (203) 549 .6190
A. 1. MACCHI, P.E.

JO%C W. COSIO, P.E,

MICHAEL GIRARD, P.E,

45307 IATE CONSULTANT October 22, 1974

PROF, C, W. DUNHAM

Mr. Victor Galgowsky

Supt. of Dam Maintenance

Water & Related Resources

Dept. of Environmental Protection
165 Capitol Avenue

Hartford, Conn. 06115

Re: Hanover Reservoir Dam
Sprague, Conn.

Dear Mr. Galgowsky:
Enclosed is our report on the inspection of the above-
referenced dam in accordance with the request made in
your letter of October 17, 1974.

Very truly yours,

MACCHI ENGINEERS

4 .
. /:;'(yi /&; (ﬂ"f';

JOSE H. COSIO, P.E.
P

Encl.

WATER & RELATED
_RSOURCES
RI EiVED

;’\" ; “]9?‘. - . -

- vt e ————— ——
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HANOVER RESERVOIR DAM

SPIVWGUE, CONNECT1CU'T

On October 18, 1974 J. H. Cosio, P.E. and R, Novotny of
Macchi Engincers inspected the dam of the Hanover Reservoir.
Following are our findings:

LOCATION

The reservoir is located in the Little River Valley just
north of Hanover in the Town of Sprague, Connecticut. This
reservoir is owned by the Angus Park Woolen Co., a textile mill
which has closed within the last six months. Portions of the
Town of Hanover still are supplied with water provenient from
the Hanover Reservoir.

DESCRIPTION OF STRUCTURES

The dam is an earth and rock structure 521 feet long,
reaching a height of about 30 ft. at the deepest channel
section. The width of the top of the dam varies between 26 ft.
and 45 ft. A 15 ft. wide paved town road runs along the top of
the dam. The upstream embankment of the dam has a fairly uniform
slope of about 2:1., The downstream slope varies considerably from
Scction to Section from about 2:1 to sections probably approaching
l1:1 slopes or stgepcr. Some garbage and debris are accumulated
in the downstream slope of the dam. In addition to the carth dam,
at rthe east cnd thoere is a 152 ft. lony stone masoncy spillway
l.ridgcd over by a 16 ft. wide bridge foundcd on two abutments

and twou piers. (Scve attached sketches.)
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- The earth-rock dam section does not show evidencce of leaks.
In a couple of low zrecas next to the downstream toe of thc
cmbankment there was ponded water on the day of the inspection,

but, it seemed to be only runoff accumulation.

The spillway has a generous structural cross section and
is in very good structural condition. The clear waterway
opening is in the order of 136 ft. wide by 8 to 9 ft. high.

At the west end of the dam there is a gate that controls

P the water intake to a 54" diam. * steel pipe serving the mills

and, as stated before, supplying water into some areas of Hanover.

The gate and the steel pipe are in good condition and in accord-
ance with Mr, Parker, the gate functions properly.

The only area of relative concern is the substructure sup-
porting the highway bridge over the spillway.

The East abutment of the bridge is badly deteriorated
at the top to the extreme that about 1/3 of the area of the
bearing plate of the north girder does not rest on the concrete.
The low area of the abutment below the water line is in good
condition.

The East pier of the bridge is badly scoured below the
watc: line. The top shows slight dcterioration.

The West pier and West abutments are in good condition.

The bridge itself is a three span steel girder structure 153 ft.

'y
1
long, built probably within the last 30 years and recently painted.
Along the paved road that runs over the dam there are no
visible signs of horizontal displaccements or scttloments. o
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IWDRAULIC CONSIDERATIONS d

The total droaincge area for this oliactuie e P20 s, mik,
Within this area ithere are large storaye {(swa :p) arcac. The
con!ributing area is a long narrow valley. Fouorteen miles
upstream of the Hanover Reservoir is located the Hampton
Reservoir on the same valley. There is a gaging station in
Little River which was established in 1951, located only 1.7
miles north of the Hanover Reservoir. The following information
was ohtained from the U.S. Geological Survey Office with regard
to this gaging station:

Drainage area 29.1 sq. mi.

Long Term Mean Annual Flood 700 c.f.s.

Max. Recorded Flood (August 19, 1955) 1,400 c.f.s.

The U.S. Geological Service has also records at the
Versailles Pond Dam located 4.2 miles downstream of the Hanover
Reservoir, on the same valley. The following information was
obtained from these records:

Drainuge area 41.3 sq. mi.

Mean Annual Flood: 1,000 c.f.s.

Max. Recorded Flood (Sept. 21, 1938) 2,800 c.f.s.

Our hydraulic computations for the Hanover rescrvoir yive
the following information:

Drainage area 32.1 sq. mi.

Mean Annual Flood 900 c.f.s.

100 Year Flood Frequency (5 MAF) = 4,500 c.f.s.

9
Spillway Capacity Q@ = CxLxH 3/2

o - 3/2 . "
Q=3 x 130 x 7 /2 2 7,550 c.f.s.

ol deplh b snatlway to pass the o Lwiatad TOG yoear
Jloud frequency = L Lt. approx.

These results indicate that the spilluvay scoms Lo have
B-32
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cnoush capaclity to accormmodate a 100 vear froaguency flood.

Inquiries were made in the area about the dam ever being
overtopped. Mr. Parker of thc Agnus Park Woolen Co. stated that
he has no such recollection. Mr. Maurice St., Gcrmain, Baltic's
Fire Chief, stated that in 1955 a small amount of water went
over the top, but, traffic was kept on the road and no £looding
occurred at the area. The U.S. Geological Survey Office in-
dicated that they do not have records of the Hanover Reservoir
to ascertain this matter. It was not possible to find anyone
who could recollect the behavior of the dam during the 1938
flood.

CONCLUSJIONS

a) The dam in its present condition seems a safe and
adequate structure.

b) The East abutment and East Pier of the bridge built
over the spillway require attention.

c) A failure of this dam, which seems a remote possibility,
would cause havoc especially in the Town of Hanover
and Baltic. On this account it may be prudent to make
a further structural study of the dam to ascertain its
stability at the sections where the downstream slope of

the cabankment is steeper than 1.5:1,
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Environmental Protection
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Sprague - Hanover Reservoir Dam

Some concern has been expressed about the effect of failure of this

dam on the facilities of Federal Paper Board Co., which is Jocated about
iwo miles downstream and immediately downstream from Paper Mill Pond Dam.
If Hanover Reservoir Dam failed at a time of ordinary runoff rate (no
significant overbank flow along the downstream channel), it is unlikely
that it would cause significant damage to Federal. Hanover Reservoir
contains about 300 acre-feet of stored water. The area of floodplain,
including the area of Papermill Pond, between Hanover Reservoir and
Federal is about 185 acres. It is our feeling that the storage in this
twn mile reach of river would attenuate peak outflow rates to the extent
that it would cause little of any damage to Federal.

A fzilure occurring during a large flood might result in a sudden
stage increase sufficient to cause additional damage to Federal depending
on the timing of the failure relative to timing of the flood wave on
which it was superimposed. Further detailed analysis to establish wit"
coe precision the magnitude of the flood wave caisi»t by e failure, car
be provided if you wish. (This will probably be done Ly the Corps of
Engineers if a Phase 1 study is done on Hanover Reserveir Dam.)

The Hanover Reservoir Dam was inspected on January 16, 1900. The
condition is little changed from 1976, the time of the lasi inspection.
Seepage flow appears to be about the same. Some larye trees on the
downs teeam side have died and several have been cut. Ticre also has
heen <ome additional dumping of boulders, waste soil, brush and other
debris on the downstream siope.

We do not feel that the dam is in imminent danger c¢f coliapse.
nowever, Lo insure continued stability, we reconmicau tnul the practie
nf dumpina on the slope to be discontinund and that the material! already
Jumped be removed along with all trees. When clearving is compteivu, tie
Crea should be vofilled with free draining matorial on o flat{or slope
with a toe drain to control seepage. It would also be aprropriate tu
regirre of the owner detailed analysis of eabaoxment stz Tity,s0i ) lway
crpacity and froeboard,

B-36
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2 STATE OF CONNECTICUT

X
‘ (:) #ﬁi‘l DEPARTMENT OF ENVIRONMEN T AL PRCTECTICN
i .:."'\Q,'L ¥ 2

S IO TS T VIS W RV O FIARTEC R v v b |aoag

21 January 1980

o I

Mr. Matthew T. Delaney

First Selectman
P Box 162
Main Street
Baltic, CT 06330
Re: Hanover Reservoir Dam
Sprague

1 Dear Mr. Delaney:

Pursuant to our inspection on January 16, 1980, we do not feel the
subject dam is in any imminent danger of failure. Conditions noted
indicate very little change since our inspection in 1976. The seepage
pattern appears to be about the same. Some additional dumping of
boulders, waste soil, brush and other debris on the downstream slope
has taken place.

From our observations of the area downstream of the dam we find
the floodplain areas between the dam and Federal Paper Board Co. to
equal approximately 185 acres. If the Hanover Dam failed at a time
of ordinary runoff, it is unlikely that it would cause significant
damage to the factory due to the storage provided by the floodplain.
A failure occurring during a large flood might result in some damage.
Further detailed analysis is required to establish the magnitude of
the resulting flood wave.

The dam is scheduled for inspection by the Corps of Engineers
this year. Upon receipt of the results of their inspection, we will
request the owner of the dam to implement any recommendations for
repairs or alterations listed. In the meantime, we suggest dumping
of debris on the dam be prohibited and the dam be monitored during
periods of heavy runoff.

Very truly yours,

Victor F. Galgowski
Supt. of Dam Maintenance
Water Resources Unit
Telephone no. 566-7245

VFG:1jk

cc: Mr. Ray Armstrong
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Photo 1 - Seepage and wet area located approximately
160 feet right of the spillway (6/2/80).

i PR .
-

Photo 2 - Flow in 6 foot wide swale away from
center wet area (6/2/80).

Hanover Reservoir Dam
Little River

US ARMY ENGINEER Oiv. NEW ENGLAND NATIONAL PROGRAM OF

CORPs OF ENGINEERS

WALTHAM , MASS h — --
CAHN ENGINEERS INC INSPECTION OF ELLGECLANCLL LSS
|
’ ce# 27 785 KB
i R NON- FED. DAMS oaTEluly, ' 80PaGE C-1




Photo 3 - Downstream slope of dam.
of slope, trees, and debris on slope (6/2/80).

Photo 4 - Masonry spillway and concrete splash
apron (6/2/80j.

Note steepness

US ARMY ENGINEER DIV. NEW ENGLAND
CORPS OF ENGINEERS
WALTHAM , MASS.

CAMN ENGINEERS INC.
WALLINGFORD, CONN.
ENGINEER

NATIONAL PROGRAM OF
INSPECTION OF
NON-FED. DAMS

Hanover Reseyvoir Dam
Little Riyer
Sprague, Conn.
cew 27 785 KB
patguly, " 80pace C-2




Photo 5 - 54 inch steel low-level outlet pipe.
Note seepage flow in pipe (6/2/80).

0 -1 A N - . ;.“,_:7._1' - . . ol
. o : Vi
L < ,
. ,-* .
B N> - v
- Iy .

Photo 6 - Low-level intake structure at left and
penstock intake structure at right (6/2/80).

US ARMY ENGINEER CIV. NEW ENGLAND Hanover Reseryoir_Dam
cones orA :nlum::szsns t NATIONAL PROGRAM OF {ittle River
WALTHAM , MASS. —_— T
INSPECTION OF Sprague, Conn.

CANN ENGINEERS INC.
WALLINGFORD, CONN

ENGINEER NON- FED. DAMS

ce#27 785 KB

cateluly, '80PaGE C- 3




Photo 7 - Penstock "vent"” on downstream slope
of embankment (6/2/80).

':w T ?7.' % i\ “'< = S

Photo 8 - Left bridge pier. Note erosion of
concrete (6/2/80).

Hanover Reservoir Dam

US ARMY ENGINEER DIV. NEW ENGLAND
CORPS OF ENGINEERS NATIONAL PROGRAM OF

WALTHAN , MASS Little River
INSPECTION OF Sprague, Conn.
CAHN ENGINEERS INC. CE#27 785 KB

A en NON- FED. DAMS oaTeJUTY, " Blbace C-74
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HYDRAULICS/HYDROLOGIC COMPUTATIONS
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20.

21.
22.
23.
24.
25.

26.
27.
28.
29.
30.

31.
32.
3a.
34.
35.

Project

Hall Meadow Brook
East Branch
Thomaston
Northfield Brook
Black Rock

Hancock Brook
Hop Brook
Tully

Barre Falls
Conant Brook

Knightville
Littleville
Colebrook River
Mad River
Sucker Brook

Union Village
North Hartland
North Springfield
Ball Mountain
Towvnshend

Surry Mountain
Otter Brook
Birch Hill
East Brimfield
Westville

West Thompson
Hodges Village
Buffumville
Mansfield Hollow
West Hill

Franklin Falls
Blackwater
Hopkinton
Everett
MacDowell

MAXIMJM PROBABLE FLOOD INFLOWS

NED RESERVOIRS

Q
(cfs)

26,600
15,500
158,000
9,000
35,000

20,700
26,400
47,000
61,000
11,900

160,000
98,000
165,000
30,000
6,500

110,000
199,000
157,000
190,000
228,000

£3,000
45,000
88,500
73,900
38,400

85,000
35,600
36,500
125,000
26,000

210,000
66,500
135,000
68,000
36,300

ii

D.A. MPF
(sq. mi.) cfs/sq. mi.
17.2 1,546
9.25 1,675
97.2 1,625
5.7 1,580
20.4 1,715
12.0 1,725
16.4 1,610
50.0 940
55.0 1,109
7.8 1,525
162.0 987
52.3 1,870
118.0 1,400
18.2 1,650
3.43 1,895
126.0 873
220.0 904
158.0 994
172.0 1,105
106.0(278 total) 820
100.0 630
47.0 957
175.0 505
67.5 1,095
99.5(32 net) 1,200
173.5(74 net) 1,150
31.1 1,145
26.5 1,377
159.0 786
28.0 928
1000.0 210
128.0 520
426.0 316
64.0 1,062
44,0 825

o et ol
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MAXIMUM PROBABLE FLOWS

BASED ON TWICE. THE

STANDARD PROJECT FLOOD

(Flat and Coastal Areas)

River SPF
(cfs)
Pawtuxet River 19,000
Mill River (R.I.) 8,500
Peters River (R.I.) 3,200
Kettle Brook 8,000
Sudbury River. 11,700
Indian Brook (Hopk.) 1,000
Charles River. 6,000
Blackstone River. 43,000
Quinebaug River 55,000
iii

D.A.

(sq. mi.)

200
34
13
30
86

5.9

184

416

331

wer
(cfs/sq. mi.)

190
500
490
530
270
340

65
200
330
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ON MAXIMUM PROBABLE DISCHARGES

INFLOW

Qp1

rL - ESTIMATING EFFECT OF SURCHARGE STORAGE
i
o

STEP 1: Determine Peak Inflow (Qp1) from Guide
Curves.

STEP 2: a. Determine Surcharge Height To Pass
“Qp1’.
b. Determine Volume of Surcharge
(STOR4) In Inches of Runoff.
c. Maximum Probable Flood Runoff In New
England equals Approx. 19'', Therefore:

Qp2 = Qp1 x (1 — STOR‘) T

19 ]

STEP 3: a. Determine Surcharge Height and _ |
""'STOR2'' To Pass '"Qp2"’ ——

b. Average ''STOR1"’ and "'STOR2'' and ,
Determine Average Surcharge and e

Resulting Peak Outflow ""Qp3’’. o

iv 4
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SURCHARGE STORAGE ROUTING SUPPLEMENT

STEP 3: a.

: c

f

? STEP 4: a.
; b

Determine Surcharge Height and
"*'STOR2'"' To Pass "'Qp2"

. Avg "'STOR1"' and "'STOR2'" and

Compute ''Qp3’’.

. If Surcharge Height for Qp3 and

""STORAvG'' agree O.K. If Not:

Determine Surcharge Height and
"*STOR3"” To Pass ''Qp3’’

. Avg. "Old STORAve' and ""'STOR3"’

and Compute '"Qpa’’

. Surcharge Height for Qpasa and

“"New STOR avg'' should Agree
closely

vi
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B SURCHARGE STORAGE ROUTING ALTERNATE 0
i STOR ——
Qp2 = Qp1 X\ 1 —‘ T | < o 1
- sz - Qpl —_— Qp1 (STOR) ® 1
19

. e

FOR KNOWN Qp1 AND 19’ R.O. o
Qp2 STOR EL. ]
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"RULE OF THUMB" GUIDANCE FOR ESTIMATING
DOWNSTREAM DAM FAILURE HYDROGRAPHS

STEP ): 0cterMiNg OR ESTIMATE RESERVOIR STORAGE (S) IN AC-FT AT TIME OF FAILURE.

STEP 2: oeverMing peac FAILURE OUTFLOW (Qpy).

-8 3
Qo = 2, Wp Ve Yo 2

Wp= BREACH WIDTH - SUGGEST VALUE NOT GREATER THAN 40% OF DAM
LENGTH ACROSS RIVER AT MID HEIGHT.

Yo = TOTAL HEIGHT FROM RIVER BED TO POOL LEVEL AT FAILURE.

STEP 3: usinG UsGs TOPO OR OTHER DATA, DEVELOP REPRESENTATIVE STAGE-DISCHARGE
RATING FOR SELECTED DOWNSTREAM RIVER REACH.

STEP 4: estimre reacH OUTFLON (Qyp) USING FOLLOWING ITERATION.
A. APPLY Q) TO STAGE RATING, DETERMINE STAGE AND ACCOPMANYING
VOLUME (Vy) IN REACH IN AC-FT. (NOTE: IF Vy EXCEEDS 1/2 OF S,
SELECT SHORTER REACH.)
B. DETERMINE TRIAL Q.

Qp, (TRIAL) = Qp, (1= %)
C. COMPUTE V, USING Q) (TRIAL}.

D. AVERAGE V, AND Vz AND COMPUTE sz.
Qp, = Qp, (1~ 4*)

STEP 5: ror succeenING REACHES REPEAT STEPS 3 AND 4.
APRIL 1978
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APPENDIX E

INFORMATION AS CONTAINED IN
THE NATIONAL INVENTORY OF DAMS
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